The systems of differential equations with one cosymmetry are considered [1] . The ordinary object for such systems is a one-dimensional continuous family of equilibria. The stability spectrum changes along this family, but it necessarily contains zero. We consider the nondegeneracy condition, thus the boundary equilibria separate the family on linearly stable and instable areas. The stability of the boundary equilibria depends on nonlinear terms of the system.
Formulation of the problem and description of the method
An autonomous real differential equation in R n with zero equilibrium is considereḋ
Here, u → f (u) is an analytical vector field defined in a neighborhood Ω of the point 0 ∈ R n , and A : R n → R n is a linear operator. The operator K j u j is symmetric and homogeneous of degree j. The operator K j u j acting in R n is defined by a j-linear mapping (u 1 , . . . , u j ) → K j (u 1 , . . . , u j ), and K j u j = K j (u, . . . , u); u 1 , . . . , u j , u ∈ R n .
The map f has one continuous cosymmetry L : Ω → R n . According to the definition introduced by V. I. Yudovich [1] , this means that vectors f (u) and L(u) are orthogonal for each point u ∈ Ω (f (u), L(u)) = 0.
We assume that the following assumptions are fulfilled. Assumption 1. Zero equlibrium is not cosymmetric:
In [1] it is shown that vector L(0) belongs to the kernel of the operator A * conjugated to the derivative A = f (0). Thus, the zero belongs to the spectrum σ(A) and σ(A * ) of operators A and A * .
Assumption 2. The condition of degeneration minimality is fulfilled: the kernel of operator A is one-dimensional: dim ker
Assumption 3. The spectrum σ(A) of operator A consists of a neutral set σ 0 (A) and a stable set σ 1 (A):
The spectral subspaces U 0 , U 1 and the spectral projectors P 0 , P 1 correspond to the spectral sets σ 0 and σ 1 .
According to [4] , the invariant submanifold M 0 ⊂ V of the system (1.1) that touches the neutral subspace U 0 at the point u = 0 exists in some neighborhood V ⊂ Ω ⊂ R n of the point u = 0. The submanifold M 0 is a graph of some map F :
The set M 0 is sometimes called a neutral (or central) manifold. It follows from the reduction principle [4] that the stability problems of zero equilibria of the original equation (1.1) and its reduction to M 0 are equivalent.
The system (1.1) is rewritten aṡ
Let us change the variables ξ 0 = u 0 , ξ 1 = u 1 − F (u 0 ).
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The neutral manifold is defined by the condition ξ 1 = 0. Equation (1.2) is rewritten in the formξ
According to the reduction principle, it suffices to investigate the stability of zero equilibrium on a neutral manifold (ξ 1 = 0):ξ
The map F can be searched for as a Taylor series:
It is known that the series (1.5) may be divergent, but in each of the cases under consideration it is sufficient to know only a few of its first terms.
To determine F , we obtain from the invariance condition
Substituting a series (1.5) into the last equation and equating in both parts terms of equal powers, we deduce the system of equations to determine forms F j (j = 2, 3, . . .). Thus, the stability problem of the zero equilibrium of Eq. (1.1) reduces to studying the equation on a neutral manifold in the normal form, which was studied in [2] . In this paper, the problem is classified according to the codimension of the degeneracy in the space of all possible cosymmetric systems.
Further, the results of [2] are presented in a semi-invariant form. The Jordan basis is used not in the whole space, but only on the neutral subspace. In these formulas, the dimension of the system does not appear anywhere, so they are also applicable for infinite-dimensional problems, for example, for systems of partial differential equations.
In each of the critical cases discussed below, the following scheme of presenting results is used:
1. Conditions of degeneration of the linear part are given. The neutral spectrum σ 0 is determined and the projector P 0 is introduced.
2. An equation on the neutral manifold M 0 in the normal form is given. An asymptotic representation for |v 0 | → 0 is used. 3. A model system is provided. Only those of the terms of the expansion of equations for the neutral manifold that participate in the stability criteria are written. A semi-invariant form of the stability criteria obtained in [2] is given.
The critical case of the triple zero eigenvalue
1. The neutral spectrum is σ 0 (A) = {0 3 }. The eigenvalue is 0 of multiplicity 3, which corresponds to the three-dimensional Jordan block. The corresponding generalized eigenvectors of operators A and A * are ϕ 1 , ϕ 2 , ϕ 3 and Φ 1 = L(0), Φ 2 , Φ 3 :
The projector on the neutral subspace U 0 is
The components of the vector x = (x 1 , x 2 , x 3 ) are scalar products:
2. The equation on the neutral manifold in the normal form iṡ
(2.1) 3. The model system isẋ [2] . The zero equilibrium of the system (2.1) is unstable if a = 0.
The critical case of a double zero eigenvalue and simple pair eigenvalues on the imaginary axis
1. The neutral spectrum is σ 0 (A) = {0 2 , ±iω}. The eigenvalues are 0 of multiplicity 2, which corresponds to the two-dimensional Jordan block and a simple pair ±iω (ω > 0). The corresponding generalized eigenvectors of operators A and A * are ϕ 1 , ϕ 2 , ϕ, ϕ * and Φ 1 = L(0), Φ 2 , Φ, Φ * :
The components x 1 , x 2 , z and z * of the vector v 0 = (x 1 , x 2 , z, z * ) are scalar products: DYNAMICS, 2019, 15(4) , 525-531
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2. The equation on the neutral manifold iṡ
3. The model system isẋ [2] . The zero equilibrium of the system (3.1) is unstable if b = 0. 
The critical case of simple zero and imaginary pair eigenvalues
The components x, z and z * of the vector v 0 = (x, z, z * ) are scalar products x = (u, Φ 1 ), z = (u, Φ), z * = (u, Φ * ).
Stability criteria [2] . The zero equilibrium of the system (4.1) is unstable if b 0 d 1 > 0 and stable if b 0 d 1 < 0.
3.2. Degeneration d 1 = 0. The model system iṡ
Here
Stability criteria [2] . Let d 1 = 0. The zero equilibrium (4.1) is stable if d 2 < 0 and unstable if d 2 > 0.
3.3. Degeneration b 0 = 0. The model system iṡ
Stability criteria [2] . Let be b 0 = 0 and d 1 = 0. The zero equilibrium of the system (4.1)
is stable under one of the conditions
and unstable if k 2 > 0, or inequalities k 1 > 0, k 3 0 are valid.
The real vectors h 1 , h 3 ∈ R n are defined by the equalities The complex vector H 0 ∈ C n is defined by the equality H 0 = 3K 3 (ϕ 2 , ϕ * ) + 2K 2 (ϕ * , p 3 ) + 4K 2 (ϕ, p 4 ) − 2b 0 p 2 .
The real vectors p 1 , p 4 , q 3 ∈ R n have the form
The complex vectors p 2 , p 3 , q 4 ∈ C n are given by the formulas
